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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

a. A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject matter 
sought to be patented and the prior art are such that the subject matter as a whole would 
have been obvious at the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be negatived by the manner in 
which the invention was made. 

■ 

2. Claims 1, 5, 9, 13, and 16-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shomura (US Patent No. 6,170,465 B1) in view of Ishikawa et al. (US 
Patent No. 6,975,934 B2) and Mashiki (US Patent No. 6,176,220 B1). 

3. In Re claim 1, Shomura discloses 

a. An injection amount control means for changing a fuel injection amount 
from an injection amount for stoichiometric operation to either an increased 
amount or a decreased amount (Fig. 1 , item 23, Column 7, Lines 36-43, and 
Lines 54-62) 

b. A computation means for determining the amount of a torque or rotation 
speed change that occurs when the fuel injection amount is changed by the 
injection amount control means (Fig. 1, item 39, Column 7, Lines 54-62 and 
Column 8, Lines 10-14) 
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c. that the various detected values detected by the various sensors, or the 
values stored in the control unit could be output to the vehicle's tachometer or 
other such device (Column 14, Lines 38-67) 

d. that the rotation speed change is stored in the control unit (Column 10, 
Lines 17-22), therefore it is a value capable of being output 

4. With regards to the "injection amount control means for changing a fuel injection 
amount from an injection amount for stoichiometric operation to either an increased 
amount or a decreased amount" within claim 1 , this limitation meets the three prong test 
per MPEP 2181 and thereby invokes 35 USC 1 12 6 th paragraph. The "injection amount 
control means for changing a fuel injection amount from an injection amount for 
stoichiometric operation to either an increased amount or a decreased amount" is 
explained on Page 29, Lines 3-14 and Fig. 1, item 18 in the specification. Shomura 
teaches a means for changing the fuel injection amount (Column 7, Lines 36-43, and 
Lines 54-62). The method taught by Shomura is considered to be equivalent because it 
performs the same function in substantially the same way and produces substantially 
the same result as the corresponding element in the applicant's specification. 

5. With regards to the "computation means for determining the amount of a torque 
or rotation speed change that occurs when the fuel injection amount is changed by the 
injection amount control means" within claim 1, this limitation meets the three prong test 
per MPEP 2181 and thereby invokes 35 USC 112 6 th paragraph. The "computation 
means for determining the amount of a torque or rotation speed change that occurs 
when the fuel injection amount is changed by the injection amount control means" is 



■ 
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explained on Page 29, Lines 15-21 in the specification. Shomura teaches a means for 
determining the rotation speed change that occurs when the fuel injection amount is 
changed (Column 7, Lines 54-62 and Column 8, Lines 10-14). The method taught by 
Shomura is considered to be equivalent because it performs the same function in 
substantially the same way and produces substantially the same result as the 
corresponding element in the applicant's specification. , 

6. With regards to the "output means for outputting the torque or rotation speed 
change amount determined by the computation means as an index value that indicates 
the degree of intake air amount variation among the cylinders" within claim 1 , this 
limitation meets the three prong test per MPEP 2181 and thereby invokes 35 USC 112 
6 th paragraph. The "output means for outputting the torque or rotation speed change 
amount determined by the computation means as an index value that indicates the 
degree of intake air amount variation among the cylinders" is explained on Page 30, 
Lines 9-26 in the specification. 

7. Shomura does not disclose output means for outputting the torque or rotation 
speed change amount determined by the computation means as an index value that 
indicates the degree of intake air amount variation among the cylinders 

8. However, Ishikawa et al. acknowledge that the variation in air intake amount can 
be detected or corrected based on the engine torque or rotational speed variation 
resulting from a change in fuel injection amount (Column 1, Line 64 through Column 2 
Line 40) 
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9. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified system disclosed by Shomura with 
the information disclosed by Ishikawa et al. to arrive at an output means for outputting 
torque or rotation speed change amount determined by the computation means as an 
index value that indicates the degree of intake air amount variation among the cylinders, 
with the purpose in mind of adjusting the intake air in accordance with the torque 
variation (Ishikawa, Col. 2, line 36-41). 

10. In Re claim 5, Shomura discloses 

a. An injection amount control means for changing a fuel injection amount for 
a particular one of the cylinders from an injection amount for stoichiometric 
operation to either an increased amount or a decreased amount (Column 7, 
Lines 36-43 and Lines 54-62, Column 10, Lines 61-67) 

b. A computation means for determining the amount of a torque or rotation 
speed change that occurs when the fuel injection amount for the particular 
cylinder is changed by the injection amount control means (Column 7, Lines 54- 
62 and Column 8, Lines 10-14) 

c. that the various detected values detected by the various sensors, or the 
values stored in the control unit could be output to the vehicle's tachometer or 
other such device (Column 14, Lines 38-67) 

d. that the rotation speed change is stored in the control unit (Column 10, 
Lines 17-22), therefore it is a value capable of being output 
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1 1 . With regards to the "An injection amount control means for changing a fuel 
injection amount for a particular one of the cylinders from an injection amount for 
stoichiometric operation to either an increased amount or a decreased amount" within 

* 

claim 1, this limitation meets the three prong test per MPEP 2181 and thereby invokes 
35 USC 1 12 6 th paragraph. The "injection amount control means for changing a fuel 
injection amount from an injection amount for stoichiometric operation to either an 
increased amount or a decreased amount" is explained on Page 35, Lines 3-18 and 
Fig. 1 , item 18 in the specification. Shomura teaches a means for changing the fuel 
injection amount (Column 7, Lines 36-43, and Lines 54-62). The method taught by 
Shomura is considered to be equivalent because it performs the same function in 
substantially the same way and produces substantially the same result as the 
corresponding element in the applicants specification. 

12. With regards to the "computation means for determining the amount of a torque 
or rotation speed change that occurs when the fuel injection amount for the particular 
cylinder is changed by the injection amount control means" within claim 1, this limitation 
meets the three prong test per MPEP 2181 and thereby invokes 35 USC 1 12 6 th 
paragraph. The "computation means for determining the amount of a torque or rotation 
speed change that occurs when the fuel injection amount for the particular cylinder is 
changed by the injection amount control means" is explained on Page 35, Lines 19-22 
in the specification. Shomura teaches a means for determining the rotation speed 
change that occurs when the fuel injection amount is changed (Column 7, Lines 54-62 
and Column 8, Lines 10-14). The method taught by Shomura is considered to be 
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equivalent because it performs the same function in substantially the same way and 
produces substantially the same result as the corresponding element in the applicant's 
specification. 

13. With regards to the "output means for outputting the torque or rotation speed 
change amount determined by the computation means as an index value that indicates 
the degree of intake air amount variation in the particular cylinder" within claim 1 , this 
limitation meets the three prong test per MPEP 2181 and thereby invokes 35 USC 112 
6 th paragraph. The "output means for outputting the torque or rotation speed change 
amount determined by the computation means as an index value that indicates the 
degree of intake air amount variation in the particular cylinder" is explained on Page 36, 
Lines 1-21 in the specification. 

14. Shomura does not disclose output means for outputting the torque or rotation 
speed change amount determined by the computation means as an index value that 
indicates the degree of intake air amount variation in the particular cylinder. 

15. However, Ishikawa et al. acknowledge that the variation in air intake amount can 
be detected or corrected based on the engine torque or rotational speed variation 
resulting from a change in fuel injection amount (Column 1, Line 64 through Column 2 
Line 40). 

16. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified system disclosed by Shomura with 
the information disclosed by Ishikawa et al. to arrive at an output means for outputting 
torque or rotation speed change amount determined by the computation means as an 
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index value that indicates the degree of intake air amount variation in the particular 
cylinder, with the purpose in mind of adjusting the intake air in accordance with the 
torque variation (Ishikawa, Col. 2, line 36-41). 

17. In Re claim 9, Shomura discloses 

a. An injection amount control means for changing a fuel injection amount 
from an injection amount for stoichiometric operation to either an increased 
amount or a decreased amount (Column 7, Lines 36-43 and Lines 54-62, 
Column 10, Lines 61-67) 

b. A computation means for determining on an individual cylinder basis the 
amount of a torque or rotation speed change that occurs when the fuel injection 
amount is changed by the injection amount control means (Column 7, Lines 54- 
62 and Column 8, Lines 10-14) 

c. that the various detected values detected by the various sensors, or the 
values stored in the control unit could be output to the vehicle's tachometer or 
other such device (Column 14, Lines 38-67) 

d. that the rotation speed change is stored in the control unit (Column 10, 
Lines 17-22), therefore it is a value capable of being output 

18. With regards to the "injection amount control means for changing a fuel injection 
amount for a particular one of the cylinders from an injection amount for stoichiometric 
operation to either an increased amount or a decreased amount" within claim 1 , this 
limitation meets the three prong test per MPEP 2181 and thereby invokes 35 USC 112 
6 th paragraph. The "injection amount control means for changing a fuel injection 
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amount from an injection amount for stoichiometric operation to either an increased 
amount or a decreased amount" is explained on Page 41 , Lines 5-7 and Fig. 1 , item 18 
in the specification. Shomura teaches a means for changing the fuel injection amount 
(Column 7, Lines 36-43, and Lines 54-62). The method taught by Shomura is 
considered to be equivalent because it performs the same function in substantially the 
same way and produces substantially the same result as the corresponding element in 
the applicant's specification. 

19. With regards to the "computation means for determining on an individual cylinder 
basis the amount of a torque or rotation speed change that occurs when the fuel 
injection amount is changed by the injection amount control means" within claim 1 , this 
limitation meets the three prong test per MPEP 2181 and thereby invokes 35 USC 112 
6 th paragraph. The "computation means for determining on an individual cylinder basis 
the amount of a torque or rotation speed change that occurs when the fuel injection 
amount is changed by the injection amount control means" is explained on Page 41 , 
Lines 1 1-14 in the specification. Shomura teaches a means for determining the rotation 
speed change that occurs when the fuel injection amount is changed (Column 7, Lines 
54-62 and Column 8, Lines 10-14). The method taught by Shomura is considered to be 
equivalent because it performs the same function in substantially the same way and 
produces substantially the same result as the corresponding element in the applicant's 
specification. 

20. With regards to the "output means for outputting the torque or rotation speed 
change amount determined by the computation means as an index value that indicates 
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the degree of intake air amount variation in an individual cylinder" within claim 1, this 
limitation meets the three prong test per MPEP 2181 and thereby invokes 35 (JSC 112 
6 th paragraph. The "output means for outputting the torque or rotation speed change 
amount determined by the computation means as an index value that indicates the 
degree of intake air amount variation in an individual cylinder" is explained on Page 41 , 
Lines 25 through Page 42, Line 22 in the specification. 

21 . Shomura does not disclose output means for outputting the torque or rotation 
speed change amount determined by the computation means as an index value that 
indicates the degree of intake air amount variation in an individual cylinder. 

22. However, Ishikawa et al. acknowledge that the variation in air intake amount can 
be detected or corrected based on the engine torque or rotational speed variation 
resulting from a change in fuel injection amount (Column 1, Line 64 through Column 2 
Line 24). 

23. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified system disclosed by Shomura with 
the information disclosed by Ishikawa et al. to arrive at an output means for outputting 
torque or rotation speed change amount determined by the computation means as an 
index value that indicates the degree of intake air amount variation in an individual 
cylinder, with the purpose in mind of adjusting the intake air in accordance with the 
torque variation (Ishikawa, Col. 2, line 36-41). 

24. In Re claim 13, Shomura discloses: 
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a. first injection amount control means for changing the fuel injection amount 
for a particular one of the cylinders from an injection amount for stoichiometric 
operation to an increased amount (Fig. 1, item 23, Column 7, Lines 36-43, and 
Lines 54-62) 

b. output means for outputting the torque or rotation speed change amount 
determined by the first computation means and the torque or rotation speed 
change amount determined by the second computation means as index values 
that indicate the degree of intake air amount variation in the particular cylinder 
(see claim 1 rejection above) 

25. Shomura does not disclose: 

c. first computation means for determining the amount of a torque or rotation 
speed change that occurs when the fuel injection amount for the particular 
cylinder is changed by the first injection amount control means 

d. second injection amount control means, which, when the torque or rotation 
speed change amount determined by the first computation means is not greater 
than a predetermined reference value, decreases the fuel injection amount for 

* 

the particular cylinder from the injection amount for stoichiometric operation 

e. second computation means for determining the amount of a torque or 

rotation speed change that occurs when the fuel injection amount for the 

» 

particular cylinder is changed by the second injection amount control means ( 

26. However, Mashiki discloses: 
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c. first computation means for determining the amount of a torque or rotation 
speed change that occurs when the fuel injection amount for the particular 
cylinder is changed by the first injection amount control means (Column 9, Lines 
54-58) 

d. second injection amount control means, which, when the torque or rotation 
speed change amount determined by the first computation means is not greater 
than a predetermined reference value, decreases the fuel injection amount for 
the particular cylinder from the injection amount for stoichiometric operation 
(Column 1 0, Line 58 through Column 1 1 , Line 1 7) 

e. second computation means for determining the amount of a torque or 
rotation speed change that occurs when the fuel injection amount for the 
particular cylinder is changed by the second injection amount control means 
(Column 9, Lines 22-29) 

27. With regards to the "first computation means for determining the amount of a 
torque or rotation speed change that occurs when the fuel injection amount for the 
particular cylinder is changed by the first injection amount control means" within claim 1, 
this limitation meets the three prong test per MPEP 2181 and thereby invokes 35 USC 
1 12 6 th paragraph. The "first computation means for determining the amount of a torque 
or rotation speed change that occurs when the fuel injection amount for the particular 
cylinder is changed by the first injection amount control means" is explained on Page 
55, Line 26 through Page 56, Line 1 in the specification. Mashiki teaches a means for 
determining the amount of a torque or rotation speed change that occurs when the fuel 
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injection amount for the particular cylinder is changed by the first injection amount 
control means (Column 9, Lines 54-58). The method taught by Mashiki is considered to 
be equivalent because it performs the same function in substantially the same way and 
produces substantially the same result as the corresponding element in the applicant's 
specification. 

28. With regards to the "second injection amount control means, which, when the 
torque or rotation speed change amount determined by the first computation means is 
not greater than a predetermined reference value, decreases the fuel injection amount 
for the particular cylinder from the injection amount for stoichiometric operation" within 
claim 1, this limitation meets the three prong test per MPEP 2181 and thereby invokes 
35 USC 112 6 th paragraph. The "second injection amount control means, which, when 
the torque or rotation speed change amount determined by the first computation means 
is not greater than a predetermined reference value, decreases the fuel injection 
amount for the particular cylinder from the injection amount for stoichiometric operation" 
is explained on Page 57, Lines 1 1-16 in the specification. Mashiki teaches a means, 
which, when the torque or rotation speed change amount determined by the first 
computation means is not greater than a predetermined reference value, decreases the 
fuel injection amount for the particular cylinder from the injection amount for 
stoichiometric operation (Column 10, Line 58 through Column 11, Line 17). The method 
taught by Mashiki is considered to be equivalent because it performs the same function 
in substantially the same way and produces substantially the same result as the 
corresponding element in the applicant's specification. 
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29. With regards to the "second computation means for determining the amount of a 
torque or rotation speed change that occurs when the fuel injection amount for the 
particular cylinder is changed by the second injection amount control means" within 
claim 1, this limitation meets the three prong test per MPEP 2181 and thereby invokes 
35 USC 1 12 6 th paragraph. The "second computation means for determining the 
amount of a torque or rotation speed change that occurs when the fuel injection amount 
for the particular cylinder is changed by the second injection amount control means" is 
explained on Page 57, Lines 16-18 in the specification. Mashiki teaches a means for 
determining the amount of a torque or rotation speed change that occurs when the fuel 
injection amount for the particular cylinder is changed by the second injection amount 
control means (Column 9, Lines 22-29). The method taught by Mashiki is considered to 
be equivalent because it performs the same function in substantially the same way and 
produces substantially the same result as the corresponding element in the applicant's 
specification. 

30. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified system disclosed by Shomura with 
the invention disclosed by Mashiki to arrive at the current invention. 

31. In Re claims 16-18, Shomura discloses 

a. An injection amount control unit for changing a fuel injection amount from 
an injection amount for stoichiometric operation to either an increased amount or 
a decreased amount in a particular cylinder, or on an individual cylinder basis 
(Column 5, Lines 24-26, and Column 7, Lines 17-30) 
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b. A computation unit for determining on an individual cylinder basis the 
amount of a torque or rotation speed change that occurs when the fuel injection 
amount is changed by the injection amount control means in a particular cylinder, 
or on an individual cylinder basis (Column 8, Lines 10-14) 

c. An output unit for outputting the torque or rotation speed change amount 
determined by the computation unit as an index value that indicates the degree 
of intake air amount variations among the cylinders (Column 14, Lines 38-67) 

32. In Re claim 19, Shomura discloses: 

a. first injection amount control unit for changing the fuel injection amount for 
a particular one of the cylinders from an injection amount for stoichiometric 
operation to an increased amount (Column 5, Lines 24-26, and Column 7, Lines 
17-30) 

b. output unit for outputting the torque or rotation speed change amount 
determined by the first computation means and the torque or rotation speed 
change amount determined by the second computation means as index values 
that indicate the degree of intake air amount variation in the particular cylinder 
(Column 14, Lines 38-67) 

33. Shomura does not disclose: 

c. first computation unit for determining the amount of a torque or rotation 
speed change that occurs when the fuel injection amount for the particular 
cylinder is changed by the first injection amount control means 
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d. second injection amount control unit, which, when the torque or rotation 
speed change amount determined by the first computation means is not greater 

» 

than a predetermined reference value, decreases the fuel injection amount for 
the particular cylinder from the injection amount for stoichiometric operation 

e. second computation unit for determining the amount of a torque or rotation 
speed change that occurs when the fuel injection amount for the particular 
cylinder is changed by the second injection amount control means ( 

34. However, Mashiki discloses: 

f. first computation unit for determining the amount of a torque or rotation 
* speed change that occurs when the fuel injection amount for the particular 

cylinder is changed by the first injection amount control means (Column 8, Lines 
60-65) 

g. second injection amount control unit, which, when the torque or rotation 
speed change amount determined by the first computation means is not greater 
than a predetermined reference value, decreases the fuel injection amount for 
the particular cylinder from the injection amount for stoichiometric operation 
(Column 8, Lines 38-42) 

h. second computation unit for determining the amount of a torque or rotation 
speed change that occurs when the fuel injection amount for the particular 
cylinder is changed by the second injection amount control means (Column 8, 
Lines 60-65) 
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35. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified system disclosed by Shomura with 
the invention disclosed by Mashiki to arrive at the current invention. 

Allowable Subject Matter 

36. Claims 2, 3, 4, 6, 7, 8, 10, 11, 12, 14, 15 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Conclusion 

37. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Yomogida (US Pat. 6,513,496 B2) controls the combustion 
condition of the cylinders by adjusting the fuel injection amount based on engine speed. 
Frelund et al. (US Pat. 6,598,589 B2) use an air/fuel lookup table in conjunction with 
monitoring engine conditions such as engine misfire, engine speed, or manifold 
pressure to control the combustion conditions of the engine. Maloney (US Pat. 

6,481 ,273 B2) tests the frequency response of an air fuel sensor. Fujiki (US Pat. 
5,447,061) discloses a misfire detection system. Iwata (US Pat. 6,079,51 1) discloses a 
method of controlling an engines air fuel ratio. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SIZO B. VILAKAZI whose telephone number is 
(571)270-3926. The examiner can normally be reached on M- F: 9:00am-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, George Nguyen can be reached on (571) 272-4491. The fax phone number 



for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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